provide precise information of the natural history of this disease process.
Post-operative micturating cystography has been undertaken following the resection of 19 ureteroceles and 8 cases of ureteric meatotomy performed for other reasons (Table 1 ). It would seem that the presence of ureteric dilatation or urinary infection prior to operation were major factorsin determining the production of vesicoureteric reflux and when both were present such reflux was nearly always found.
The incidence of vesico-ureteric reflux following reimplantation of the ureter into the bladder was investigated in 26 cases (Table 2 ). Reflux followed in every case in which no passive uretero-vesical valve was reconstructed, although in one of these the reflux developed late. This case was the only one in this group in which the ureter was not dilated pre-operatively and there was no urinary infection. Successfully reconstructed passive uretero-vesical valves have, to date, been followed by no reflux even in the presence of hydroureter and infection, but a longer period of observation is needed before any final conclusion can be drawn. The primary importance of vesico-ureteric reflux seems to lie in the danger of resultant urinary infection. After micturition, the urine which has refluxed up the ureter returns to the bladder. This residual urine predisposes to urinary infection in exactly the same manner as a bladder residue from any other cause. It is thus essential that every patient subjected to an operation on the vesico-ureteric junction be investigated by micturating cystography in the immediate post-operative period. Those patients who exhibit reflux must be regularly reviewed for control of urinary infection. Those who show no reflux should be re-investigated at increasing intervals as reflux may develop following ureteric decompensation.
The Value of Infusion Urography by N B Murphy DRCOG DMRD and J Roylance DMRD FFR (United Bristol Hospitals) Infusion urography is a recently introduced method of excretion urography in which the urine is opacified during an induced diuresis (Schencker 1964) . It is already a well-established technique and is of proven value in the investigation of patients suffering from renal failure when it is the only form of excretion urography likely to produce satisfactory results (Whitesel & Heller 1964) . However, it is an expensive undertaking and the indications for its use in patients with normal renal function are not yet fully established (Wendth 1965) .
Material and Method
Two hundred consecutive unselected patients referred to the Department of Radiology of the Bristol Royal Infirnary for investigation by excretion urography were divided into two groups with equal age distribution and sex incidence. One group was investigated by the conventional method and the other by the infusion technique.
For conventional urography, the patients were given an aperient and no fluids were allowed for a minimum of six hours before the examination. Twenty millilitres 45 % Hypaque was injected intravenously: in 35 patients this produced inadequate demonstration of the pelvicalyceal systems and in each of these a further similar injection was made after the fifteen minute film was seen. Ureteric compression was employed.
For infusion urography, the patients were not dehydrated and an aperient was given. One millilitre per pound of body weight, with a minimum of 150 ml, of 45 % Hypaque, in an equal volume of 5 % dextrose, was injected intravenously by a drip technique in five to ten minutes. No ureteric compression was applied.
Results
The degree of definition and density of the various parts of the urinary tract obtained in the radiographs were each assessed into four grades: The greatest difference between the two methods was apparent in the demonstrations of the renal parenchyma and the ureters. Although the conventional method usually demonstrated the pelvicalyceal systems adequately, these also were better shown by the infusion technique. The bladder was shown poorly in 14 of the 100 patients examined by the conventional method but was shown excellently in all the infusion examinations, very well filled with dense contrast medium, but in these the post-micturition films frequently revealed false bladder residues due to the continued excretion of contrast medium by the kidneys. Further post-micturition films revealed no bladder residue in the absence of any micturition abnormality.
If only good and excellent demonstrations of the urinary tract are considered diagnostically adequate, then, in all, 69 of the 100 examinations by the conventional method reached this standard, compared with 92 of the 100 infusion examinations.
Discussion
Subsequent to this trial, infusion urography has been employed when conventional examinations have failed and more than 250 such investigations have been completed: in all, the results have been superior to those of the original examination, markedly so in the vast majority. Experience of the method gained in this way has confirmed the conclusions suggested by the trial but it remains impossible to predict in which case conventional urography will fail; the age, sex and size of the patient have proved unhelpful in this respect.
It is possible, however, to recognize those pathological conditions of the urinary tract which are more easily diagnosed by infusion urography. The most obvious example is renal trauma. In this condition an emergency examination is essential in a patient who has not been prepared by dehydration; furthermore, ureteric compression is often ill-advised and may be The radiological diagnosis of chronic pyelonephritis rests heavily on the recognition of cortical scarring but in the presence of this disease conventional urography often fails to demonstrate the renal outline adequately. The infusion technique produces a moderately dense nephrogram together with excellent filling of the pelvicalyceal systems. The diagnosis is thus established without the need for such further investigations as nephrotomography (Schencker etal. 1965) .
In the presence of hydronephrosis, conventional urography often produces a poor demonstration of the dilated pelvicalyceal system due to the dilution by the retained translucent urine of the small amount of contrast medium excreted. Infusion urography fills the pelvicalyceal system and ureter with dense contrast medium while the associated nephrogram clearly demonstrates the 60 INFUSION ASSENT POOR GOOD EXCELLENT renal parenchyma, so revealing the full anatomical picture. A further advantage lies in the demonstration of the hydronephrosis during a diuresis.
Following the recognition of renal calculi, particularly the staghorn variety, a satisfactory demonstration of the kidney is imperative: infusion urography will establish the presence or absence of any associated chronic pyelonephritis or hydronephrosis.
Space-occupying lesions are more easily recognized after infusion urography: the displaced calyces are excellently shown and abnormalities of the nephrogram may also be revealed (Schencker & Zanca 1964) .
Intrinsic and extrinsic ureteric abnormalities are also clearly demonstrated by the excellent ureterogram produced by the infusion method.
Patients prefer the infusion technique for two reasons: the necessity for preliminary dehydration is avoided and no abdominal compression is used. For satisfactory obstruction of the ureters, the pressure needed is always uncomfortable, often acutely so (Hodson 1966) .
Radiographers prefer the infusion method (Collins 1966) : it is no more time consuming than the conventional method and is more certain in its results so that the need for prolonged examinations is removed; in addition the number of further investigations needed, particularly retrograde pyelography, is very much reduced.
Infusion urography has few limitations. Clearly, it is impossible to assess renal function by this technique: a satisfactory result can be obtained in the presence of renal failure. There is still some anxiety about the possibility of major reactions to this large quantity of contrast medium but, to date, no instance of any serious side-effects has been reported and there has been no greater incidence of minor reactions.
Infusion urography is an expensive examination. The average cost of films and Hypaque for conventional urography is approximately 30s when one injection is given and 40s when two are used. Infusion urography, using Hypaque from 20 ml ampoules diluted in 5 % dextrose costs 95s. This figure is reduced to 80s by the use of a pack of 250 ml of 25 % Hypaque which is now available and which so far appears to be a satisfactory substitute. Thus the cost in films and contrast medium of conventional urography for 100 patients would be of the order of £170, while the comparable figure for the infusion method is £400. However, if those patients in whom conventional urography has failed be routinely examined by the infusion method, then the total cost of investigating 100 patients by this regime is £300 and to use infusion urography routinely for all patients would cost only £1 more for each examination.
Bladder Tumours in Rubber Workers by J O Dahrymple FRCS (London Hospital, London) This paper is intended to emphasize the problem of bladder tumours in rubber workers with special reference to cases in the Bath clinical area, and the practical management of the early diagnosis in at-risk individuals.
History
The risk of workmen, in contact with certain chemicals used in the rubber industry, contracting papilloma of the bladder was first realized well before the last war; it was discovered accidentally in Birmingham when an investigation of bladder tumours in workers of the chemical industry was being carried out. This finding was not accurately investigated until much later when, as a result of statistical evidence, the antioxidants containing ,-naphthylamine, benzidine and 4-aniinodiphenyl were said by the Rubber Manufacturing Employers Association to have been withdrawn from use and destroyed in 1949.
These antioxidants were discovered in 1921 and were found to retard the deterioration of rubber; they came into use in the rubber industry about 1928, being added, often in powder form, to the rubber to form a mix which is then moulded prior to vulcanization using heat. Antioxidants can be absorbed as a powder or as a vapour.
In 1954 a committee, set up by the Association of British Chemical Manufacturers in 1949, was. allowed to publish a paper (Case & Hosker 1954> in which it was stated that more thorough methods of investigation were highly desirable but, on the investigation that they had made,. aldol and a-naphthylamine condensates and.
antioxidants based on a-and P-naphthylamine were the ingredients most likely to be causing the; trouble and benzidine also might be implicated. Later in 1954 4-aminodiphenyl was mentioned. and recognized as a carcinogen. ExperimentaL work was published in 1952 and 1954 by Walpole,
